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Serial No. 10/626,149 Filed: July 24, 2003 

Response to office action of February 27, 2006 

Amendment to the Claims : 

This listing of cl aims will replace all prior versions and listing of the cl aims in the application: 
Listing of Claims : 

1 . (Currently Amended) A power factor correcting power supply comprising: 

a first boost converter that includes a first boost sub-circuit coupled with a second boost 
sub-circuit; 

a second boost converter coupled in series with the first boost converter, where the 
second boost converter includes a third boost sub-circuit coupled with a fourth boost sub-circuit, 

where the first and second boost converters are configured to receive an input voltage and 
supply a boost voltag e that is greater in magnitude than a peak magnitude of the input voltage: 
and 

a power factor correction controller coupled with the first and second boost converters, 
where the power factor correction controller is configured to control the first and second boost 
converters wit h pulse width modulation and interleave as a function of the boost voltage. 

2. (Original) The power factor correcting power supply of claim 1, where the first and 
second boost sub-circuits are coupled in series and the third and fourth boost sub-circuits are 
coupled in scries. 

3. (Original) The power factor correcting power supply of claim 1, where the power factor 
correction controller is configured to control the first and second boost converters with interleave 
of at least four. 

4. (Original) The power factor correcting power supply of claim 1, where the each of the 
first, second, third and fourth boost sub-circuits include a boost switch, the boost switch of each 
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of the firs^ second, third and fourth boost sub-circuits coupled in series and configured to be 
coupled in parallel with an input voltage. 

5. (Original) The power factor correcting power supply of claim 1, where each of the first, 
second, third and fourth boost sub-circuits include a respective boost switch and a respective 
boost capacitor, the respective boost capacitor being chargeable by the respective boost switch to 
a portion of the boost voltage. 

6. (Original) The power factor correcting power supply of claim 1, where the first boost 
converter includes a first boost capacitor and the second boost converter includes a second boost 
capacitor, the first and second boost sub-circuits configured to charge the first boost capacitor to 
a portion of the boost voltage and the third and fourth boost sub-circuits configured to charge the 
second boost capacitor to a portion of the boost voltage. 

7. (Original) The power factor correcting power supply of claim 1, where each of the first, 
second, third and fourth boost sub-circuits include respective boost switches, each of the boost 
switches are independently switchable by the power factor correction controller with a double 
edge natural pulse width modulated triangle wave that is scaleable by the power factor correction 
controller based on the boost voltage. 

8. (Original) A power factor correcting power supply comprising: 

an input stage power converter that includes at least four boost switches coupled in series, 
the at least four boost switches configured to be coupled in parallel with an input voltage; and 

a power factor correction controller coupled with the at least four boost switches, the 
power factor correction controller configured to direct the at least four boost switches 
independently with interleave to provide a DC boost voltage from the input voltage, 

where the power factor correction controller is configured with feedforward control to 
direct the at least four boost switches as a function of the DC boost voltage. 
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9. (Original) The power factor cotrectiog power supply of claim 8, where the input voltage 
and the DC boost voltage is divided about equally between each of the at least four boost 
switches. 



1 0. (Original) The power factor correcting power supply of claim 8, further comprising an 
output stage power converter coupled with the input stage power converter, where the output 
stage power converter includes a first output converter and a second output converter. 

11. (Original) The power factor correcting power supply of claim 10, where the first output 
converter is coupled in parallel with a first pair of the at least four boost switches and the second 
output converter is coupled in parallel with a second pair of the at least four boost switches. 

12. (Original) The power factor correcting power supply of claim 1 1 , where the output stage 
power converter is configured to substantially balance an output voltage of the first and second 
pairs of the at least four boost switches. 

13. (Original) The power factor correcting power supply of claim 10, where each of the first 
and second output converters includes a switch mode converter, a transformer and a bridge 
rectifier to convert the DC boost voltage to a DC output voltage that is isolated from the DC 
boost voltage. 

14. (Original) The power factor correcting power supply of claim 10, where each of the first 
and second output converters comprises a fixed frequency non-regulating half-bridge chopper. 

15. (Original) The power factor correcting power supply of claim 8, where the input stage 
power converter includes at least four respective boost sub-switches configured to operate in 
time alternation with die respective at least four boost switches. 
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16. (Original) The power factor correcting power supply of claim 8, where the input voltage 
is an AC input voltage and two of the at least four boost switches are configured as a first full 
bridge converter and two of the at least four boost switches are configured as a second full 
bridge converter. 

17. (Original) The power factor correcting power supply of claim 8, further comprising a 
bridge rectifier coupled with the input stage power converter, where the bridge rectifier is 
configured to provide a rectified AC input voltage a$ the input voltage to the input stage power 
converter. 

18. (Original) The power factor correcting power supply of claim 8, further comprising a 
synchronous rectifier coupled with the input stage power converter, where the synchronous 
rectifier is configured to supply a rectified AC input voltage as the input voltage to the input 
stage power converter and receive an output voltage from the input stage power converter. 

19. (Original) A power factor correcting power supply comprising: 

an input stage power converter that includes a power factor correction controller and a 
first boost converter coupled in series with a second boost converter, where the first and second 
boost converters are controlled with interleave by the power factor correction controller to 
supply a DC boost voltage and to control a wave shape of an AC input current supplyable to the 
power factor correcting power supply by a power source; and 

an output stage power converter coupled with the first and second boost converters, 
whore the output stage power converter is configured to balance the boost voltage supplied with 
the first and second boost converters. 

20. (Original) The power factor correcting power supply of claim 19, where the output stage 
power converter includes a first output converter and a second output converter, the first output 

Page 5 of 16 



PAGE 7/18 * RCVD AT 5/30/2006 4:55:01 PM [Eastern D^OgW Time] ^ SVR:US>TO-EFXRF-2/4 * DNIS:2738300 * CSID:3176346701 * DURATION (mm-ss):05-26 



05/30/2006 lS:49 3176346701 



BRINKS 



PAGE 08/18 



Serial No, 10/626,149 Filed: July 24, 2003 

Response to office action of February 27, 2006 

converter coupled with the first boost converter, and the second output converter coupled with 
the second boost converter. 

21. (Original) The power factor correcting power supply of claim 20, where the first and 
second output converters are configured to balance a voltage contribution to the DC boost 
voltage from each of the first and second boost converters. 

22. (Original) The power factor correcting power supply of claim 19, where the first and 
second boost converters each include a plurality of boost sub-circuits coupled in series, where 
each of the boost sub-circuits include a boost switch. 

23. (Original) The power factor correcting power supply of claim 19, where the first and 
second boost converters are controlled by the power factor correction controller with frequency 
modulation to reduce electromagnetic interference. 

24. (Original) The power factor correcting power supply of claim 19, where the output stage 
power converter includes a fixed frequency switch mode power converter and a transformer, the 
fixed frequency switch mode power converter configured to provide a DC output voltage to a 
DC rail, and the transformer having galvanic isolation to minimize switching noise of the first 
and second boost converters. 

25. (Original) The power factor correcting power supply of claim 19, where the output stage 
power converter includes an output converter and an output filter configured to convert the DC 
boost voltage to a DC output voltage supplyable to a load. 

26. (Original) The power factor correcting power supply of claim 25, where the power factor 
controller is configured to regulate the DC output voltage as a function of the DC boost voltage 
and the DC output voltage. 
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27. (Original) The power factor correcting power supply of claim 25, where the power factor 
correction controller is configured to regulate the DC output voltage as a fimction of the DC 
boost voltage, the DC output voltage and the AC input current. 

28. (Original) A power factor correcting power supply comprising: 

an input stage power converter that includes a first pair of boost switches coupled in 
series and a second pair of boost switches coupled in series, where the first and the second pair 
of boost switches are coupled in series; 

means for controlling power factor coupled with the first and the second pair of boost 
switches, the means for controlling power factor configured to control each of the first and the 
second pair of boost switches with interleave to provide a portion of a boost voltage; and 

an output stage power converter coupled with the input stage power converter, where the 
output stage power converter includes a first output converter coupl ed with the first pair of boost 
switches and a second output converter coupled with the second pair of boost switches, where 
the output stage power converter is configured to substantially balance the portion of the boost 
voltage provided by each of the first and the second pair of boost switches. 

29. (Original) The power factor correcting power supply of claim 28, where the input stage 
power converter includes an inductor and a plurality of boost capacitors that are coupled with 
the first and the second pair of boost switches, the first and the second pair of boost switches 
switchable to magnetize the inductor and charge the boost capacitors. 

30. (Original) The power factor correcting power supply of claim 29, where the first pair of 
boost switches are cooperatively switchable to charge a first boost capacitor and the second pair 
of boost switches are cooperatively switchable to charge a second boost capacitor. 
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31. (Original) The power factor correcting power supply of claim 29, where a first and a 
second boost switch included in the first pair of boost switches are each switchable to charge a 
respective first and a second boost capacitor and a third and a fourth boost switch included in 
the second pair of boost switches are each switchable to charge a respective third and a fourth 
boost capacitor. 

32. (Original) The power factor correcting power supply of claim 28, where the input stage 
power converter includes a first and a second pair of boost sub-switches coupled with the 
respective first and the second pair of boost switches, the input stage power converter 
configured to supply power to a power source and consume power from the power source as a 
function of control by the power factor correction controller. 

33. (Original) The power factor correcting power supply of claim 28, where the input stage 
power converter includes a first and a second pair of diodes coupled with the respecti ve first and 
the second pair of boost switches, the input stage power converter configured to consume power 
from a power source as a function of control by the power factor correction controller* 

34. (Currently Amended) A power factor correcting power supply comprising: 

a first boost switch and a second boost switch, the first and second boost switches 
coupled in series and configured to be coupled in parallel with an AC power source; 

a first boost sub-switch coupled in series with the first boost switch; 

a second boost sub-switch coupled in series with the second boost switch; 

a boost capacitor coupled across at least one of the first boost switch coupled in series 
with the first boost sub-switch tod the second boost switch coupled in series with the second 
boost sub-switch; and 

a power factor correction controller coupled with the first and second boost switches and 
the first and second boost sub-switches, where the first and second boost switches and the first 
and second boost sub-switches are switchable with pulse width modulation t o develop at least a 
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portion of a DC boost voltage on the boost capacitor fro m an AC input voltage supplyable from 



the AC power sourc e, wherein the DC boost voltage 



magnitude of the AC input voltage . 

35, (Original) The power factor correcting power 
capacitor is coupled across both the first boost switch anc 
capacitor is also coupled across the second boost switch 



end 



36. (Original) The power factor correcting power 
capacitor comprises a first boost capacitor and a second 
is coupled across the first boost switch and the first 
capacitor is coupled across the second boost switch and 



37. (Original) The power factor correcting power 
of an output stage power converter is coupled in parallel 



i$ greater magnitude t han a p eak 



supply of claim 34, where the boost 
the first boost sub-switch and the boost 
the second boost sub-switch. 



supply of claim 34, where the boost 
>oost capacitor, the first boost capacitor 
boost sub-switch and the second boost 
the second boost sub-switch. 



sup ily 



of claim 34, where at least a portion 
Tjvith the boost capacitor. 



38. (Original) The power factor correcting power suiply of claim 34, further comprising an 
output stage power converter coupled in parallel with the boost capacitor, where the output stage 
converter includes a switch mode converter, a transformer and an output filter to convert the DC 
boost voltage to a DC output voltage that is isolated from the DC boost voltage. 



supply 



39. (Original) The power factor correcting power 
output stage power converter that includes a non-rejsonant 
converter and an isolation transformer to galvanically iso 



40.-46. 



(Canceled) 



of claim 34, further comprising an 
fixed frequency switch mode 
ate the DC boost voltage. 
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47. (Original) A method of performing power factor correction with a power factor 
correcting power supply, the method comprising: 

providing an power source having an input voltage and an input current; 

interleave switching at least four boost switches that are coupled in series across the 
power source to convert the input voltage to a first DC voltage; 

converting the first DC voltage to a second DC voltage with an output stage power 
converter; and 

supplying the second DC voltage to a power rail to supply a load. 

48. (Original) The method of claim 47, where interleave switching comprises regulating the 
second DC voltage to a desired magnitude as a function of the first DC voltage and the second 
DC voltage. 

49. (Original) The method of claim 47, where interleave switching comprises substantially 
matching a wavefoim of a pulse width modulation voltage supplied to a boost capacitor by at 
least one of the at least four boost switches to a wavefoim of the input voltage. 

50. (Original) The method of claim 47, where interleave switching comprises dividing the 
input voltage and the first DC voltage between the at least four boost switches. 

51. (Original) The method of claim 49, where converting the first DC voltage to a second DC 
voltage comprises substantially balancing division of the first DC voltage between the at least 
four boost switches. 

52. (Original) The method of claim 47, where interleave switching comprises creating a pulse 
width modulation voltage to charge a boost capacitor to at least a portion of the first DC vol tage. 
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53. (Original) The method of claim 47, where converting the first DC voltage to a second DC 
voltage comprises galvanically isolating the first DC voltage from the second DC voltage. 

54. (Original) The method of claim 47, where the input voltage is un-rectified AC input 
voltage, and the input current is un-rectified AC input current 

55. (Original) The method of claim 47, where the input voltage is rectified AC input voltage, 
and the input current is rectified AC input current. 
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